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REVISION OF THE FAMILY EUSTHENIIDAE (ORDER PERLARIA) 
WITH DESCRIPTIONS OF NEW GENERA AND SPECIES. 


By k. J. mirsa WA, Sc.D. (Cantab.), D.Sc. (Sydney), FPES: FES, 
Entomologist and Chief of the Biological Department, Cawthron Institute, 
Nelson, N.Z.; formerly Linnean Macleay Fellow of the Society in 
Zoology. 


(Plates xi.—xv., and four Text-figures.) 


In a paper published reeently in the Canadian Entomologist (Feb., 1921, 
pp. 35—44), I have given a revision of the classification of the Order Perlaria. 
or Stone-flres, based on a study of the world fauna, with special reference to 
the archaic groups found in the Southern Hemisphere. In that revision, the 
Fusthentidae are, for the first time, definitely recognised as a distinet tamily, and 
their characters clearly defined. These large and, for the most part, very bean- 
tifully coloured Stone-flies are shown to possess only arehaic family eharacters; 
in other words, though existing to-day, they represent the original arehetypie 
family of the Order, from which all other types must have been derived. Their 
principal characters, all of which will be readily recognised as archaic, are 
the following:—the presence of five or six pairs of lateral abdominal gills in the 
larva; the close correspondence between the wing-tracheation of the larva and 
the wing-venation of the imago; the strongly formed imaginal mandibles; the 
normal structure of the clypeus and labrum; in the imaginal wing-venation, the 
absence of the transverse cord or anastomosis; the presenee of eross-veins in all 
parts of the wing, ineluding the anal fan; the forewing with three anal veins; 
the anal tan of the hindwing very large, and its margin forming a single eon- 
tinuous curve with that of the rest of the wing above the vena dividens (Cuz). 
This last character serves to distinguish the Kustheniidae at sight from all other 
Perlaria. 

At the present time, only four species appear to have been deseribed which 
properly belong to this tamily. These are Eusthenia spectabilis Westwood 
(1832) from Tasmania, Æ. costalis Banks (1913) also from Tasmania, Steno- 
perla prasina (Newman), (1845), from New Zealand, and Diamphipnoa an- 
nulata (Br.). (1869). (=D. lichenalis Gerst, 1873) from Southern Chili. 
Kusthenia thalia Newm. (1839) from Tasmania, is not a true Eustheniid at all. 
but belongs to the family Austroperlidae. In my previous paper, already cited. 
I have proposed a new genus Tasmanoperla for the reception of this and the 
closely allied species T. diversipes Till. 
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During my visit to England, from June te August of last year. I studied 
the materia} belonging to this family in the British Museum. and also in the 
Hope Museum at Oxford. There is, fortunately, in the latter Musenm, a very 
fine specimen of Diamphipnoa annulata, of which, through the kindness of Pro- 
fessor Poulton, } have received an excellent photograph. This is reproduced, 
enlarged, in Plate xiv., fig. 8. It will be readily seen that it is a true Eustheniid 
in every respeet, thus justifying Banks’ grouping of it with Steroperla in his 
tribe Eusthenini, as opposed to Enderlein’s placing ef it in the family Pteron- 
arcidae. 

While in Melbourne in April, 1920, I went through the collections of the 
National Museum, and discovered there a magnificent new Stonefly, quite unhke 
anything hitherto known. It had been taken at Warburton, on the Upper 
Yarra River, many years previously (there is no date on the label), and had 
remained unnoticed for many years. The Curator kindly loaned me it for 
study, and I have been able to show it to many entomologists in England and 
America, This remarkable insect belongs to the family FEusthenitidae, within 
which it will be placed, in this paper, as the sole representative of a new genus 
Thaumatoperla, forming the only known member of a new sinnfamily Thaumato- 
perlinae. It is figured in Plate xi.. fig. 1. 





Text-fiz. 1—Svfenoperla prasina (Newman).  Tracheation of wings of last larval instar. 
1A, ZA, 3A, the three anal tracheae; Cu, cubitus; Cuj, Cuz. its two main 
branches; 47, humeral veinlet; M, media; R, radius; Ri, its anterior 
branch; Rs, its posterior branch, or radial sector ; Se, subcosta. (x 36). 
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The genus Stenoperla is already well known to me through a prolonged 
study ot it during my visit to New Zealand in 1919-20. While staying with 
Professor Chilton at the Cass Biological Station iu January, 1920, I took the 
opportunity to collect the larvae of the only known species, 5. prasina, and to 
dissect off them wing-sheaths. The very beautiful wing-tracheation of this 
insect is sbown in Text-fig. 1. Apart trom a eertain amount of fusion of the 
main veins at their bases, which is eharacteristic ot the order as a whole, it wall 
be seen that the courses of the tracheae are exacily those of the subsequently 
formed veins. This character indicates that no striking tracheational or venational 
specialisations occur in this family. The imago of S. prasina is shown in Plate 
See. U. 

Larvae of an unknown species of Stenoperla have long been known to we 
as oeeurring quite eommonly in the fast mountain streams of the Bhie Monn- 
tains and South Coast districts of New South Wales. In 1912, Dr. A. J. Turner, 
of Brisbane, captured a fine new Stenoperla at Montville, Blaekall Ranges, 
Queensland, and sent it to me. In 1915 | visited Maleny, not far from Mont- 
ville. and tound a large Stenoperla larva fairly common there; from it I suc- 
eeeded in breeding out Dr. Turner’s species. Later, 1 both bred and captured 
the same species at Stanwell Park, N.S.W., and have received it from Vietoria 
also. This species is described in the present paper. under the name 5, australis, 
usp. (Plate xv.. fig. 10). 

The close relationship existing between the genera Stenoperla and Diam- 
phipnoa is so evident that 1 propose, in this paper, to associate them together in 
a new subfamily, Stenoperlinae. 

The genus Hustkenia holds an intermediate position, morphologically, be- 
tween the excessively broad, cluinsily-built Thaumatoperlinae and the slender and 
graceful Steno perlinae, A number of new species are described in this paper. 
One of these, from Victoria, differs eousiderably from the rest in the shape of 
its wings and in an important venational character. 1 have, therefore, proposed 
a new genus ELustheniopsis for its reception. This same new genus will also 
include the species labelled “Husthenia reticulata Klap.” in the British Museum 
Collection. 

The zoo-geographieal distribution of the family is of eonsiderable interest. 
Fusthenia is confined to Tasmania; Nustkeniopsis, n.g., occurs in both Tasmania 
and Victoria; Thaumeatoperla is only known from Victoria; Stenoperla occurs 
thronghout New Zealand and the mountains of Eastern Anstraha, but is absent 
from Tasmania; and, finally, Diamphipnoa is found only in Southern Chih. Thus 
the family may be said to have had either a Notogaean or even perhaps an 
Antarctic origin. As the Hustheniidae represent the archetypic family of the 
Order Perlaria, the same would appear to be true of the Order. If this be 
granted, the present distribution of the Perlaria is easily understood. For, as 
the Stone-fhes spread northwards through Central America to Holaretiea, the 
three oldest families, Eusthentidae, twstropernidae and Leptoperlidae, were left 
behind, so that nothing but comparatively specialised forms is te be found in 
the Northern Hemisphere. 

The distribution of the family eertainly presents a strong argument in 
favour of the Antarctic Theory. For the Stenoperlinae are represented in Aus- 
tralia, New Zealand and Chili. and nowhere else in the world. Such a distribu- 
tion is scarcely to be explained on any other hypothesis. 

All three subfamilies are represented in the ranges of Southern Victoria, 
which may therefore be regarded as the headquarters of the family. 
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Fanily EUSTHENTIDAE. 
Kev to the Subfamilies. 


1. Wings very short and broad, the forewing less than twice as long as broad; 
Mrs in forewing very strongly formed, making an acute angle with Mj-4 dis- 
tally. Costa of forewing strongly dilated basally. Branches of Rs arising 
from R as a pectinate series of apparently separate sectors. 

THAUMATOPERLINAE, n.subfam 
Wings not exceptionally short and broad, the forewing always more than twice 
as long as broad. M; less strongly formed, making either aright angle or an 
obtuse angle with Mj-4 distally Costa of forewing not dilated basally. Branches 
of Rs in forewing *cdichotomicarisine normally from Ks S aea a a 


2. Stoutly built insects of red or purple colouration, the forewing less than 
thrice as long as broad. Cerci long, from t2 to 16 mm, 

EvsruHENIINAE, n.subfam. 

Much moresslenderly built insects of green, vellow, brown or grey colouration, the 

forewing about five times as long as broad. Cerci short, from 5 to 8 mm. 

STENOFERLINAE, 0.Subfam. 


subfamily THAULMATOPERLINAE, n.subfam. 


Genus THAUMATOPERLA, ne (Plate xi, fie. 1.) 


Characters as given in the key for the subfamily, with the following addi- 
tious :——tutennae with titty or more joints, the basal joint much enlarged. Mazil- 
lary palpi tive-jointed, the basal joint a mere ring, the other four broad and 
flattened, the seeond being very short, the third longer, bread and femur-like, the 
fourth Jonger and narrower, the distal joint shorter and narrower stih. with 
rounded apex. Labial palpi three-jointed, the basal joint very short. the seeond 
fairfy long, broad and tlat, the third shorter and narrower, with rounded apex. 
Pronotum move than half as wide again as Jong. Legs with the femora very 
broad and strongly built, the tibiae long and rather slender, the tarsi hairy, the 
third joint Jong and club-shaped, carrying strong claws and a well developed 
empodinm. Abdomen about as long as forewing, broad and rather flattened; the 
cerci stoutly built, of moderate length, with at least fitteen joints., 

fo the venational characters given for the subfamily may be added the 
following:—In the forewing, the dilated basal portion ot the eostal space is 
free of cross-veins for a short basal spaee, but distally from this it carries a 
double row of cellules. ‘Phe “apparent” sectors of the radius are three to four 
in number, very irregular in torm and position. M is completely fused with 
R basally for more than one-fourth of the wing-length; immediately on leaving 
R. it divides into Mi- descending obliquely across the middle of the wing, 
parallel to the radial sectors, and into Ms. a very stoutly formed vein tunning 
quite transversely across the wing, at right angles to R-EM, to join Cur just 
distad trom its origin trom Cu, and thus forming a very eonspieuous enbito- 
median Y-vein, of which the upper arm is more than twice as Jong as the lower. 
Cu and LA are fused basally for about half the distance that R and M are fused. 
After jJunctiomng with Ma Cur is a strong eonvex vein; it has a Jone distat 
fork. Cue remains concave and les for the most part in the eubito-anal groove, 
but its distal end is Tree from this groove, lying anterior to it. LA. immediately 
afier leaving Cu. is connected with 2A by a strongly formed transverse vein at 
right angles to it; LA is a convex, wavy vein, with a short dista} fork. 2A and 
3A are both irregularly wavy, forked veins. 
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In the hindwing, the dilatation of the base of the costa is quite evident, though 
smaller than in the forewing. Se is forked distaltv. There are three or more 
“apparent” sectors of R, very irregular in form and position. M is not fused 
with R basaliv, but can he seen as a very weak concave vein running below it. 
Ms is strongly formed, arising trom M at an agle of about 60° with Mi-s. Cur 
is unbranched, diverging distally from Cuz se as to carry a double row of cells 
between them for the distal third of their lengths. Cue lies in the cubito-anal 
furrow, exeept for a very short apical portion. 1A arises separately from Cu 
but very close under it; it gradually approaches Cu, and then fuses with it in 
the anal furrow for a considerable distance near the middle of the wing, finally 
diverging from it again. 2A is forked not far from the base, and 3A has 
numerous branches on the anal fan. The cubito-anal furrow divides the wing 
into approximately two eynal halves longitudinally; the contour of the distal 
half of the wing, from the apex of Se to the posterior angle of the anal fan, 
is very nearly semi-circular. 

Genotype, Thaumatoperla robusta, nesp. from Warburton, Vietoria. 

Apart from certain very evident specialisations in the wing-venation, this 
remarkable genus is perhaps the most archaie type of Stonetly at present exist- 
ing, and might im many respects be regarded as a true Protorthopteron. It 
seems quite likely that a carefu} study of some of the large Protortheptera of 
the Upper Carboniferous, especially those from Mazon Creek, may reveal a close 
affinity with this genus, Charaeters evidently of great antiquity in the venation 
are the very strong development of Ms and the strong formation of the eubito- 
median Y-vein: also the primitive condition of Cue, which has not yet fully 
aligned itself into the enbito-anal groove of the wing. The well marked but 
irregular cross-venation, which is equally in evidence over all parts of both 
wings, appears to be a true archedictyon of Palaeodictyopterous or Protorthop- 
terons origin and a feature of great antiquity. The genns is also far more 
arehaic than any other known Stonefly in having about one-half of the area 
of the hindwing oceupied by the veins above the eubito-anal furrow. There is 
also the same marked tendency towards variation in the details of venation 
whieh is found in other arehaie insects, sueh as the Corkroaches; and this varia- 
tion is particularly notieeable in comparing the two sides of the same insect. 

A high speetahsation of the venation is to be seen in the remarkable for- 
mation of the branehes of the radius, which compares closely with that seen, 
in the forewings only. in the family Hemerobiidae of the Order Planipennia. 
It would appear that the true radtal sector has become completely fused with the 
main stem of R, so that its branches come off as separate sectors. In such a 
ease, it is usual to eall these branches “apparent” radial scetors, and to state 
their number. Other speeialisations are the great amount of fusion of R and 
M basally in the forewing, the fusion of Cu with 1A basally in the same wine, and 
a envious formation to be seen in the left hindwing only, in which the most 
basa] of the “apparent” radial seetors has quite lost its connection with R. and 
is attached to M. In the right hindwing, a strong oblique eross-vein indicates the 
manner in which this vein-eapture has heen brought abont. 

The characters of this genus are perhaps so distinet as to justity the for- 
mation of a separate family for its reception. I have, however, determined to 
keep it for the present within the Eusthentidae, as the genus Fustheniopsis, 
n.g. is its nearest ally, and the oniy genus with which it shows any real 
affinity. 
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Tt seems most remarkable that so wonderful an inseet as this should have 
remained unnoticed and undesembed for so many years. Though the specimen 
is undated, it is evidently of considerable age. Ht is fortunate that the 
Upper Yarra at Warburton still remains comparatively untouched by the growth 
of Melbourne. so that there are reasonable hopes of further specimens of this 
fine insect being diseovered, and its lite history being worked out. 


Tit st MATOPERUATORGet wee (Plate xi. Tic aan 


2. Totul length, 20 mm.. abdomen (dried), 17 mm.. forewing, 22 mm., hind- 
wing, 20.5 mm., ecpunse, 47 mm. 

Head shiny black above. with a small yellowish spot on each side of the 
frontal suture, just below and inwards from the base of the antenna: a trans- 
verse uarrow band of olive greenish on the labrum, and a shght teueh of yel- 
lowish brown on mandibles and maxillae; genae orange brown: labium dull 
brownish. Wyes dark olive grey. Antennae 17 mm. long. black. composed or 
titty or more joints. 

Thorax: Pronotum rieh orange. the convex anterior border somewhat 
darkened; length of pronotum, 4.5 mim.. breadth, 7.5 mm., the latter greatest 
anteriorly; prosternum, yellowish grey. Meso- and metathorac Wack, with a band 
of pale brown between ihe bases of the forewings; this colonr extends on to 
the basal dilated portion of the costal space ot the forewings, and carries golden 
hairs on both the thorax and wings. Leys black, the lore femora pale brown 
on anterior border and part of underside; the middle and hind femora with 
these same paris coloured more greyish yellow, Wings uniformly dull blackish, 
exeept for the small patch of pale brown at base of costal space ol forewings. 
already mentioned. 

Abdomen broad, nearly cylindrical, somewhat tlattened, black. Cerci 
(apparently with some distal joints missing), with 15 or more short jomts, the 
basal ones shorter than the more distal, and all earrying eha; colour black. 

Type: Holotype 2, Collection of the National Museum. Melbourne, Vie- 
toria. 

flab—- Warburton. Vietoria. 


Subfamily ECUSTHENIINAE, n.subfam. 


Characters as given in the Key on p. 224. 

The type of markings found on the wings of the Hustheniinwe is a great 
help in distinguishing the rather elosely allied species. In the forewing (‘Text- 
fix. 2). attention must be paid to the following markings :—Aituated transversely 
across the wing, at about two-thirds from the base, is the very promiment pale 
lunnle (le). whieh may be narrow or wide, and either clearly delimited both dis- 
tally and basally, or somewhat indistinetly outlined basally. Along the radius, 
from below the hnmeral eross-vein (don) to the apex of the Junule, there is some- 
times present a red stripe. called the radial stripe (rs), whieh may or may not 
send out a short downward prolongation covering Ms. as shown in Text-tig. 2. 
Below the humeral cross-vein, in the basal space between R-EM and Cu, there 
is sometimes present a pale oval mark called the subkameral oval mark (sm). 
It is also important to note whether the main veins are dark, or outlined im a 
pale colour on a darker background; m the latter case, the wing has the ap- 
pearance called retietlutet. Vn the hindwing, there is always a bicdlorous pal- 
tern. the wing being divided into a basal area, nearly always brighi red, but some- 
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times purple, and a marginal area, usually grey-black, but sometimes purple. 
If the division between these two areas is a definite elear-ent line, it is said to 
be eulegnic; if it is irregular and diffuse, then it is called dyslegnic; these terms 
being those originally proposed by Professor ltoutton ter similar conditions in 
the wings of buttertlies. 





Text-tig. 2.— Diagram of the markings on the forewing in the genus Aus/henta. hin, 
humeral veinlet; /z, lunule; 7s, radial stripe; siz, sublimmeral oval mark. 

Text-fig. 3.—:usthenia lacustris, n.8p., d. Anal appendages of male, lateral view 
( x 20). c, cereus; p, penis; sa, superior appendage. 


The males of the subfamily Husthentinae have a peculiar speeialisation not 
found in the Stenoperlinae, in that the penis is greatly elongated and eurved up 
over the tenth tergite. This condition is shown in Text-fig. 3. In pairing, the 
male clings to the back of the female, but brings the tip of his abdomen round 
under hers, so that this upeurved and dorsally coiled penis can be used to ad- 
vantage. The penis is grooved, and the sperm masses are worked by it into a 
true spermatophore, which is held in the end-loop of the penis. How fertilisa- 
tion is actually ectfected I have not been able to see, but it would appear to be 
done by simple transference of the spermatophore into the vagina of the female. 
In this connection, it is interesting to note also the lack of specialisation of the 
vulva of the female. In most Stoneflies this is a definitely projecling and often 
stronely bifid process; but in the Hustheniinae the distal border of the ninth 
sternite forms only a very slight undivided process. By strong muscular action, 
the female is able to compress her end segments laterally, giving a wide gape 
between the ninth and tenth sternites; and ths evidently facilitates the process 
of fertilisation. 
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The form of the superior appendages of the male (Text-fig. 3. sa), and 
also of the basal joints of the eere: (c), are valuable specifie characters in the 
Eusthentinae. Unfortunately, females are more commonly met with than males, 
and my series of the latter is so imeomplete that I am unable to use these ehar- 
acters in the Key to the species. I have, however, given a deseription of them 
under each separate spevies, where the males are known to me. 


Key to the Genera. 


Wings short and very broadly round at apices, the amplitude of the hindwings 
very great. Forewing with a very strong reticulation of pate main veins and 
cross-veins on a darker ground; the costal series of veinlets abundant, with- 
out any break after the humeral veinlet .. .. .. EUSTHENIOPSIS, Ng. 

(Genotype, E. venosa, nsp.) 

Wings longer, tess broadty rounded at apices, the hindwings more subtriangular in 
shape. Forewing with the pale reticulation either less strongly developed or 
entirely absent; the costat series of veinlets much fewer in number and more 
widely spaced, especially after the humeral veinlet, where there is usually a 
more wr less lengthy gap ! _. EusrHenta Westwood 

(Genotype. E. speclabilis Westwood.) 


Genus EUSTIBNXIA Westwood. (Plates xi—wxin,, Figs. 2—.). 


Characters as given in the generic key above, to whieh may be added the 
following:—-Antennae somewhat shorter than the forewings. the basal joint 
enlarged. Costal space of forewing slightly widened basally, the eostal veinlets 
widely spaced basally, but closer together distally; usually there is a considerable 
gap between the lumeral veinjet and the next costal veinlet, whieh is frequently 
placed nearly up to the level of the origin of Rs. In the hindwing, the costal 
space is not noticeably widened, and there is always a long gap between the 
humeral veinlet and the next eostal veinlet. In the forewing, M diverges from R 
ut about one-third from base, Rs from R at about half-way; Rs has three 
or fonr branches. Ms is well developed in both fore and hind wings, and forms 
a well marked eubite-median Y-vein with Cu, the two arms of the Y being gener- 
ally about equal in length. Cm in forewing has either two or three distal 
branches arching up anteriorly from the line of the main vein itself; Cuz hes 
entirely in the anal furrow. Forewing with three anal veins, usually unbranehed. 
In the hindwing, Rs is fused with M basally for a very short distance in the 
region of the origin of Ms; Rs has either two or three branches: ; Cur is simple. 
1A is weakly formed, and lies very close te Cne, with which it is Amoa fused al 
about the middle of its length. 2A forks near its origin, and again at or before 
half-way. 3A sends five or more straight branches into the anal fan, whieh oe- 
eupies more than half the total breadth of the wing. Cerei Jong. many-jointed, 
varying from somewhat longer to somewhat shorter than the length of the abdo- 
men. 

Genotype. FEusthenia spectabilis Westwood. 


Key tohe spe cies. 


1. Wings rich purple, except only the large whitish lunufe on the forewing and 
the red basal third of the hindwing. .. oe .. Æ. costalis Bks. 
Wings mostly dark greyish or blackish: purple only along costa of forewing; 
Bali portion of hindwing, red .. -TR TP E -e e a 
Lunule of forewing broad, from 2.5 mm. 5 4 mm. wide, its basal border not 
weal as distinctly ferined as its dietalT o aa .. <. «See ees 
Lunute of forewing narrow, from 1 mm, to 15 mm. wide, with both basal 
gma. distal borders clearly defined s- e: -LERE 8888 
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3. A red radial mark of full length in forewing: the same wing with pale reticu- 
lation more or less clearly outlined on all the main veins and cross-veins. 

E. spectabilis Westwood 

No red radiat mark in forewing, and no pale reticulation except on the cross- 


veins beyond the lunule .. .. .. .. .. .. .. .. .. .. &. purpurescens, nsp. 
4. Forewing with pale reticulation of main veins and cross-veins: a definite, 
whitish subhumeral oval mark present on forewing .. .. Æ. lunulata, nsp. 
Forewing without any pale reticulation, the main veins and cross-veins entirely 
dark; no subhumeral ovat mark present .. .. .. .. o. .. Æ. lacustris, nsp. 


EUSTHENIA SPECTABILIS Westwood. 


Westwood, in Griffith's “Animal Kingdom,” Insects, vol. ii.. 1832, p. 348, PL. 
Ixxi., fig. 4. 

Newman, "On the synonymy of the Perlites . . .” Mag. Nat. Hist., New 
Series, vol. m1, 1839, p. 33. : 

From Newman’s short deseription we learn that this species had on the tore- 
wing, “an elongated red spot near the costal margin” and “beyond and below 
this a large blotch of dirty white.” while the hindwings were “red at the base 
and black externally.” These details would scarcely be enough, by themselves, to 
determine which of the Tasmanian species was really E. spectabilis. But, taken 
in conjunction with a study of the British Museum series of specimens, they en- 
able us to define the species more accnrately. 

In the British Museum there are four specimens arranged together under 
the name “spectabilis.”’ The first three of these are conspecific, the fourth is 
quite distinct. The first specimen bears a label “E. spectabilis” and appears to 
be the type. This and the two following specimens agree with Newman’s defini- 
tion. the red radial stripe being clearly present, and the lunule broad and dis- 
tinct; in the hindwing, the division between red and grey-black is somewhat 
dyslegnic, and ends on the costa about half-way. The fourth specimen has no 
radial stripe, the costal space of the forewing being purpurescent throughout; 
it differs further from the other three specimens in having the subhnmeral oval 
mark present, in the very dyslegnie division between red and black on the 
hindwing, with the red tending to spread out distally along the costa, and also 
imn having an exceedingly wide lunnle on the forewing. 

True E. spectabilis may now be defined as fotlows:—Pronotum with a 
brownish anterior lobe, distinctly convex, with very distinct sculpture of an 
arabesque type, shghtly raised above the ground level. No subhumeral oval 
mark on forewing. Radial mark of forewing typicatly reaching from beneath 
humeral veinlet to above top of lunuwe, with a slight downward prolongation on 
Ms. Lunule fairly well defined, about 2.5 mm. wide, and not completely crossing 
the forewing. Division between red and blaek on hindwing somewhat dyslegnic, 
ending on costa about half-way. The pale reticutation is present on main veins 
and cross-veins of forewing, being only moderately well outlined in pale grey. 

N. Banks states that. in the male of E. spectabilis, “the superior appendages 
are widened at the tip and acute on the inner side.” The specimen named E. 
spectabilis by Banks in the Hope Museum, Oxford, is, however, not that species. 
but is conspecific with the fourth specimen in the British Museum series (=E. 
purpurescens, n.sp. of this paper), As l have no males of E. spectabilis, but pos- 
sess one of E. purpurescens, in which the male appendages do not fit this de- 
scription, if is to be assnmed that Banks’ remarks do actually apply to the male 
of E. spectabilis. 

Type in British Mnseum Collection. 

Hab.—Tasmania. chiefly in the sonth (flobart). 


e g 


— —— 


— — 


930 REVISION OF THE FAMILY EUSTIIENIIDAE (ORDER PERLARIA), 


BUSTHENIA SPECTABILIS EULEGNICA, n. subsp. (Plate xii., Fig. 4.). 


I have in my eollection a very fine female from ‘Tyenna, Tas., which is 
clearly elosely related to typical E. spectabilis, but differs in two important points. 
The radial mark of the forewings is exceptionally well developed, and sends 
downwards a strong prolongation covering Ms; also the amount of red on the 
hindwing is greater, and the division between red and black is eulegmic. Erpanse, 
51 mm., cerci 12 mm. Jong. The locality from which this comes is within the new 
Tasmanian National Park, at over 1000 fect elevation. It appears well worthy 
of subspecifie rank. 

Type: Holotype 2, in Tillyard Collection. Cawthron Institute. Nelson, N.Z. 
Taken by G. E. Cole, 29.12.1916, at Tyenna, Tasmania. 


KUSTHENLA PURPURESCENS, nsp. (Plate xiii. Fig. 6.). 


2. expanse 52 mm. Allied to Æ. spectabilis, from which it may be at once 
distinguished by the following characters:—Pronotum with the front and hind 
borders brown, the former straight in the middle, not so regularly convex as in Æ. 
spectabilis. Cerci with the basal joints shorter and less strongly eiliated. Fore- 
wings without any radial mark; the costa) space is purpurescent, with the radius 
darkly shaded in grey-blaek; the sublmimeral oval mark is present, whitish touched 
with purple, and followed distally by a blackish pateh attached below R and then 
deseending obliquely along Cu; the Iunule has a rather irregular basal outline, 
and is widest anteriorly where it ends just beneath R. There is no reticulation 
of the main veins in pale outline, but the eross-veins beyond the lunule are so 
marked. In the hindwing, the division between red and purplish black is some- 
what dvslegnie, and is very distinctly angulated on the vena dividens (Cuz). 

3, expanse 41 mm.; cerci 16 mm. long, blaek, downy, with short, weak cilia, 
basal joints stout, nol as long as wide; superior appendages short, tips somewhat 
blunt. Colouration as in 9. 

Types: Holotype 9, and allotype g in Tillyard Collection, Cawtliron Insti- 
tute, Nelson, N.Z. Taken by G. H. Hardy, 6.12.1913. at Hobart. Tasmania. 

Hab.—Tasmania, chicitx in the south. 


HUSTHENIA PURPURESCENS EXTENSA, n.subsp. 


A fine female taken by Mr. C. B. Cole at Russell, Tasmania, on Dec. 26th, 
1916, differs from the type in having the red colour of the hindwing spreading 
distally far along the costa, the subhnmeral oval mark of the forewing not so 
clearly indicated, the pale retieulalion present, but weakly formed, on all parts 
of the forewing, and the Junule net quite so wide anteriorly. This form appears 
to be a good subspecies, 

Type: Holotype 9. in Tillyard Collection, Cawthron Institute, Nelson, N.Z. 

As Russell is not far from Tyenna, it appears that, in the elevated National 
ark area, cach species known from the tlobart distmet is there represented by 
a distinet subspecies. 


NUSTHENLA LUNULATA up (Plate xi, Fig. 3.) 


2. expanse 18 mm. Allied to E. spectabilis, with which it agrees in general 
colouration and appearanec, but differs in the following important points :— 
Pronotum dark olive, the anterior border not marked with brown, the arabesque 
sculpture intricate. dissimilar from that of K. spectabilis. Forewings with the 
pale reticulation moderately well marked everywhere exeept along the costal 
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space; a considerable gap between the hnmeral vemlet and the next costal 
veinlet. whieh arises jnst before the origin of Rs. Subhumeral oval mark small 
but well defined. Radial red mark very small, beginning beyond the point of 
departure of M from R-+-M, and ending just before the level of the tunule. 
Lunule very distinct, whitish, very narrow (barely 1.5 mm. wide). forming a 
very distinet crescent, not tonehing R. Jn the hindwings, the division between 
red and grey-black is enlegnie, beginning about half-way along the costa, then 
proceeding downwards at right angles to the eosta as far as the vena dividens. 
where it bends sharply round, leaving an amount of marginal black on the anal 
tan ahnost as wide as the greatest width of the red. 

3, expanse 36 mm. Cerci 10 mm. long, black with rings of pate brown ala, 
basal joints longer than wide. Superior appendages bluntly rounded at apices, 
with a strong, short spine at outer distal angle. Closely resembling the female, 
hut differing in its mueh smatter size, and in having the distal border of the 
Junnle not quite so regular, and the lunntle itsett shehtly wider in comparison with 
its length. 

Types: Holotype 2 and allotype din Tillyard Collection, Cawthrou Insti- 
tute, Nelson. Both taken at Cradle Mountain, Tasmania, altitude abont 3000 feet, 
the female on January 21st. the male on Jan. 23rd, 1917. Also a paratype 2 
from same toeality, Jem. 23rd. 1917. 

Hab—Onlv known from the streams around Cradle Mountain at high ele- 
vations. 


KUSTHENTA LACUSTRIS Misi, (Ea xii, Mie. 5.) 


9, expanse 47 mm, A very distinet species, easily recognised by the follow- 
ing eharacters:—The whole body shining black; femora black, the tibiae and 
tars: brownish. Forewings brownish black with black veins showing up clearly; 
pale reticulation entirely absent; eostat space purple, the same colonr extending 
beyond the Junule right to the apex; base of wing fur about 2 mm. is also pur- 
phsh. and this colour just reaches the very indistinet subhumeral ovat mark. 
Lunnle whitish, very clearly defined, narrow (about 1.5 mm. wide), not quite 
reaching the posterior margin of the wing, and content above with the racial 
mark; this latter is very strongly developed, bright red, and confluent with the 
whole width of the lunnle distally; it also sends a strong transverse protonga- 
tion downwards covering the whole of Ms. Hindwings with the division between 
red and black moderatety eutegme, shaped as in X. lunulata, ut with the red 
acenpying a larger area of the base of the wing. 

d, expanse 39 mm. Cerci 12 mm., black, strongly ciliated, basal joints about 
as wide as long. Superior appendages blunt at tips, and each carrying on its 
basal half inwards a strongly projecting spine. Closely resembling the female, 
tut with the red of the radial mark extending anteriorly on to the eosta. A 
lateral view of the appendages is shown in Text-fie. 3. 

Types: Holotype 2 and allotype g, in Tillyard Collection, Cawthron Insti- 
tute. Nelson, N.Z. (taken in cop, Lake Witla, Cradle Moenntain, Tasmania. Jan. 
12th, 1917): also a series of paratvpes of both sexes, taken around Cradle Moun- 
tain in the same month. 

Hab.— Lakes Lilla and Dove, and Crater Lake, Cradle Mountain. about 3200 
feet, Tasmania. This is the only species known to me whose larva inhabits the 
still water of Jakes. All the ethers live in the fast running mountain torrents. 

This species is probably most elosely alhed to E. Iunulata, with whieh it 
agrees m the narrow form of the lunnle, but can be at onee separated from it by 
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the absence of pale reticulation on the forewing, the strong development of the 
radial mark, and the greater amount of red on the hindwing. 


SUSTHENLA COsTALIS N. Banks. (Plate xi. Fig. 2.) 


Banks, “Synopsis and Deseriptions of Exotic Neuroptera.” Trans. Amer. 
Eo e. xxxix.. 1913. p. 20 

There is a single male of this very beautiful species in iny collection, taken 
at Cradle Mountain. This has been compared with Banks’ type. The short de- 
seription given by Banks may now be supplemented as follows :— 

6. expanse 43 mm. Cerci 14 mm. long, dark brown, strongly ciliated. with 
basal joints very short. much wider than long. Superior appendages very short, 
acutely pointed. Forewings purphsh, with pale reticulation weakly developed on 
the anal area and on the eross-veins beyond the lunule. Subhumersal oval mark 
very distinct. pale vellowish. No red radial stripe present. Lunule whitish 
tinged with purple. very elearly defined, ahont 2.8 mm. wide, nearly reaching the 
costa, and ending posteriorly on the wing border 2 mm. wide. Hindwings with 
the basal part orange red, this colonr extending to about half way on the costa, 
but much Jess in other directions; by far the greater area of the wing is a beauti- 
ful purple. The division between red and purple is strongly dyslegme, the purple 
eneroaching irregularly on the red. 

Type: Holotype d in Museum of Comparative Zoology, Cambridge, Mass, 
U.S.A. (Taken by A. M. Lea at Magnet. Tasmania). 

{Tal.—High elevations in North Western Tasmania. 


Genus EUSTHENIOPSIS, n.g. (Plāle xiv.. Fis. 7.) 


Characters as given in the Key on p. 228. 
Genotype E. venosa, n.sp. 
Distribution:—Tasmania and Southern Victoria. 


Key to the Species 


Basal area of hindwing purple: pronotum normal .. .. ..... .. &. venosa, nsp. 
Basal area of hindwing red; pronotum with raised lateral edges and strongly pro- 
jecting antero lateral angles .. .. .. .. .... «... -. é. relicilala Klap MS. 


MUSTHENIOPSIS VENOSA, nap. (Plate xiv., Fig. 7.) 


9. expanse 40 mm, Pronotum dark grey, bordered in front and behind with 
brown. Fore femora with a pale yellowish ring apically. Foerewings dark brown, 
with very strong and distinct pale reticulation of all the main veins and cross- 
veins; a small amonnt of similar reticulation is also to be seen near the apex of 
the hindwing. In the forewing, the costal veinlets number about twenty. Snb- 
humeral mark present, whitish; another small squarish bloteh of the same colour 
covers Ms. No red radial stipe present. Lanule exceedingly narrow (litle over 
7 mim. wide in middle). and with beth borders irregular; it reaches frum Se to 
the posterior margin ot the wing. Hindwings with the basal three-fifths purple, 
the area occupied hy this colonr being squarish, strongly angulated on the vena 
dividens, and with its border somewhal coneave above this angle. Rest of hind- 
wing dull greyish-black, the division between purple and black enlegmie. 

Type: Hololype 2 in the collection of the National Museum, Melbourne, 
Vietoria (labelled „Narracan. 1.947). A second specimen from the same locahty 
is in the Cawthron Institute Colleetion, Nelson, N.Z. 

Hab.— Victoria. 
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EXUSTHENIOPSIS RETICULATA Klap. MS. 

In the British Museum Collection there is a single specimen carrying a label 
“Eusthenia reticulata Klap.” I ean find no record ot any published description of 
this insect by Klapalek, and | assume that he must have studied the imseet and 
attached the MS name to it, but that his deseription has never been published, 
l propose, therefore, to retain the name reticulata given by him, and to indicate 
the special eharacteristies of the species. 
| Pronotum with strong lateral ridges and strongly marked antero-lateral angles. 
Forewing with all the main veins and cross-veins strongly outlined as a pale reti- 
culation. Subhumeral oval mark completely swallowed up in a large whitish 
basal pateh, whieh is followed distally by a dark subrectangular patch. There is 
no red radial stripe on the forewing. Lunnle rather narrow, very distinct. streteli- 
ing right across the forewing. Hindwing red basally, blackish distally, the divi- 
ston between the two colours being eulegnie, and beginning well beyond half-way 
along the costa. 

In general shape and appearance, this imseet strongly resembles Æ. venosa, 
partieularly in the short, strongly rounded wings, and in the very strongly marked 
pale retienlation. It differs, however, in the remarkable form of the pronotum, and 
in having the basal area of the hindwing red instead of purple. 

Type: Holotype 2 in British Museum Colleetion. 

Hab.—Tasmania. 


Subfamily STENOPERLINAE, n.subfam. 
Characters as given in the Key on p. 224. 


Key to the Genera. 


Very large insects, expanding SO mm. or over; antennae nearly as long as forewing; 
pronotum half as wide again as long; costal series of veinlets complete and 
abundant in fore and hind wings; cross-veins between M and Cui, in forewing all 
connected by short crossbars, so as to form two rows of cellules. 

DIAMPHIPNOA Gerst. 
Genotype, D. annufata (Br.) 

Moderately large insects, expanding from 50 to 70 mm.; antennae from one-half 
to two-thirds as long as forewing; pronotum somewhat heart-shaped, about 
as wide as long; costal series of veinlets few and incomplete, there being 
always a long gap between the humeral veinlet and the next one; cross-veins 
between M and Cu, in forewing normal, forming only a single row of cellules, 
only occasionally connected by a crossbar .. .. .. .. .. STENOPERLA McLach., 

Genotype, S. prasina (Newm.). 


Genus SifENOPERLAAIcLach. (Plate xv.. Figs. 9, 10) 


Characters as given in the generie key above. 
Genotype. Stenoperla prasina (Newman). 


Ivey, = to wtle Species. 


Forewings bright green, hindwings pale, tinged with green. New Zealand. 
S, prasina (Newm.) 
Forewings mottled grey, hindwings tinged with orange pink basally and on anal 
fan motik Me mdsl Australa .; .. sae. o OES ANSIralis, n.sp. 


STENOPERLAPRASINA (Newman). (Plate xv.. Fig. 9.) 


Newman, Zoologist, vel, iii, 1845, p. 852 (under Chloroperla). 

This well known insect is quite common in many parts of New Zealand though 
in places its numbers have been greatly diminished by the introduced trout, of 
which the larva forms a favourite food. 
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There is considerable variation in details of the venation, such as the number 
of eostal veinlets, the number of branches of Rs and Cur in forewing, and the 
condition of the space between Rs and M in both wings; this latter spaee is 
usually free from eross-verns in its basal halt, but occasionally has one or more 
present there. The tracheation ot the larval wing of this species is shown in 
Text-fig. 1. The cere: and anal appendages of the male are shown in Text-tig. 4. 
It should be noted that the short basal jomts of the eerei, in this sex, carry, on 
the inner side, sets of from one to three short strong bristles, and, on the outer 
side, longer and slenderer hairs. The superior appendages and penis are np- 





Text-fig. 4..--Sfenoperla prasina (Newman), g. Anal appendages of male, ventral 
view (x 20). ¢,cercus; /a, inferior appendage; p, penis; sa, superior 
appendage. 


curved, but much shorter than in the Hustheniinae; the former are broad and 
slightly widened at the apex, and carry basally on the inner side a very distinet 
process with a rounded tip; the penis is somewhat shorter than the appendages, 
its apex more pointed. 

An interesting variety of this species oecurs oceasionally, in which the green 
eolour is entirely replaced by vellow. The forewings, in the speeimens whieh I 
have seen, are generally somewhat shorter than in typieal speeimens, but J ean 
find no other morphologreal differenees. 

Type m British Museum Collection. 

Hab.—The whole of New Zealand, in the neighbourhood of fast running 
streams. 


STENOPERLA AUSTRALIS, n.sp. (Plate xv. rig. 10. 
i * ` 


d. erpanse 54 mm. Head dark grey, marked with brown on epieraninn; 
eyes black; antennae 11 mm. long, dark brown, basal joint much enlarged, seeond 
joint very short, slightly wider than third, whieh is rather long and eyhndrical; 
month- parts and underside of head bright orange brown, palps dull grey-brown. 
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Thorax: Pronotum dark grey, brown along anterior border. Meso- and 
metathorax shiny brownish. Legs dark grey touehed with brown. 

Abdomen (shrivelled) dark brown. Cerci 5 mm. Jong, black with pale 
brown eila, the basal joints somewhat shorter than wide. Superior appendages 
upeurved, dark brown, the outer border convex, the tips hard, black, inelined 
inwards. Penis a little longer than appendages. 

Type: Holotype d, taken hy Dr. A. J. Turner at Montville, Blackall 
Ranges, Queensland, Oct. 5th, 1912; in Tillyard Collection, Cawthron Institute, 
Nelson, N.Z. In the same collection there are also a male bred from a larva 
taken at Maleny, near Montville, by myself, on Nov. 28th, 1915, and a larger 
specimen, expanse 60 mm.. probably a female, but with abdomen missing, taken 
by Mr. G. Lyell at Stanwell Park, N.S.W., on April 22nd, 1916. Another speci- 
men labelled “Vietoria, Wluittlesea” is in the Collection of the National Museum. 
Melbourne. 

Ifab.—F ast mountain streams in Eastern Australia, but not Tasmania. The 
larvae exuviae are common objeets on the rocks in the streams of the Blue Moun- 
tains, N.S.W.. hut the perfect insect is seldom seen, as it flies but little. 


Genus DIAMPHIPNOA Gerst. (Plate xiv.. Fig. 8.) 


Charaeters as given in the generie key on p. 233. The imago has four pairs 
of abdominal gills, on segments 1—4, earried over from the larva. [ think this 
earrving over of abdominal gills in the imago ocenrs in all the Husthentidae, as 
I have certainly seen them in newly-emerged specimens ot Husthenia lacustris 
and Stenoperla australis; but they very soon shrivel up, so as not to be clearly 
diseoverable in mature specimens. Probably the great size of the speeies D. 
annulata makes it possible, in this case, to see these delicate organs more clearly 
in the imago. 

Genotype, Diamphipnoa annulata (Brauer). 


DIAMPHIPNOA ANNULATA (Brauer). (Plate xiv.. Fig. 8.) 


Stenoperla annulata, Brauer, Verhand]. zool.-bot. Gesell. Wien, xix., 1869, p. 
17. Chih—Diamphipnoa lichenalis, Gerst., Festschr. nat. Freunde, 1873, p. 64. 
fe. 17. 

There is a magnificent specimen of this fine inseet in the Hope Museum at 
Oxford. Forewing, H mm.; antenna, 35 mm.; total length, 28 mm.; exrpanse, 
90 mm.; cerci, 8 mm. The general colour is grey. the forewings grey with dark 
brown veining and irregular clouding ot brown along the cross-veins. especially 
at each end where they join with the main veins; the hindwings paler grey, with 
brown veins, and clouding of darker grey at ends of the veinlets along distal 
half of costal border. The specimen is a female, labelled “Chih, 1860." The 
photograph shown in Plate xiv.. fig. 8, is taken from this insect. 


Cawthron Institute, Nelson, N.Z., 12.3.1921. 


E ELANATION OF PLATES XI-XV. 


Plate x1. 


Fig. 1. Thaumatoperlo robusla, n.g. et sp., 2, (x 2.7). 
Fig. 2. -usthenia costalis N. Banks, d. (x 2.7). 
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Plate x11. 


Fig. 3. Kusthenia lunulata, D.p. $- (x 2.7). 


Fia 52 eustrenia lacustris, o.sp., Y. (x 2.5). 
Plate xu. 


Fig. 4. Kusthenia speciabilis eulegnica, n.subsp.. 9. (x 2.7). 


Fig. 6. Husthenia purpurescens, n.p., d. (x 2.4). 
Plate <a. 
Fig. ix Eustheniopsis venosa, n.g. et sp.. Q. (x eee 
Fig. 8. Diamphipuoa annulata (Brauer), $. (Hope Museum, Oxford). (x 1.4). 


Plate xv. 


Fig. 9. Stenoperla prasina (Newman), 9. (x 2.4). 
Fig. 10. Stenoperla australis, n.sp., 8. (x 2.3). 


Photographs for Figures 1, 2, 5 and 7 were taken by Mr. J. Tutcher of Bristol 
England, for Figures 3, 4, 6, 9 and 10 hy Mr. W. C. Davies, Curator of the Cawthron 
Institute, Nelson; Figure 8 was sent to me by Professor E. B. Poulton, F.R.S., Hope 
Professor of Zoology, Oxford University, and was enlarged by Mr. Davies. T desire to 
thank all these gentlemen for the excellent series of photographs provided by them for this 
paper. 


